. THRB overexpression increases senescence and DNA damage. (A) THRA and THRB mRNA levels in primary cultures of wild-type MEFs. THRA and THRB protein levels were determined by Western blotting in normal MEFs and after transduction with a retroviral vector encoding THRB. TUBA1A was used as a loading control. Rel., relative. (B) Accumulated PDLs of MEFs transduced with an empty vector or THRB and incubated in the presence and absence of T3 at different passages after selection. (C) Percentage of SA-gal + cells at passage 3 (P < 0.0001, n = 3). (D) TP53BP1 foci after three consecutive passages in control and T3-treated cells transduced with the empty vector or THRB. (E) Percentages of cells with DNA damage foci and the mean number of foci per cell obtained from the immunofluorescence images. (F) MEFs were transduced with an empty vector or with H-Ras V12 . Accumulated PDLs of transduced MEFs in the presence and absence of T3 were calculated at one, two, and three passages after selection. (G) Representative images of SA-gal assays in untreated and T3-treated cells at passage 3, showing that H-Ras V12 is a stronger inductor of senescence than T3. (H) TP53BP1 foci at passage 3 in MEFs transduced with H-Ras V12 showing that OIS both in the absence or presence of T3 is characterized by pannuclear staining in most cells, whereas discrete foci are observed in T3-treated cells. A large number of TP53BP1 foci are also detected 3 passages after a 2-h shock with 600 µM H 2 O 2 or 60 min after 1 Gy  irradiation. (I) Percentages of SA-gal + MEFs three passages after a 2-h shock with 50 and 100 µM H 2 O 2 in the presence and absence of T3. (J) Representative images of TP53BP1 foci after these treatments. The percentages of foci-bearing cells and the mean number of foci/cells are shown on the right. (K) Primary cultures of MEFs were obtained from wild-type mice and from mice with the individual KOs of the Trha1 and Thrb genes. MEFs were treated with 100 µM H 2 O 2 shock in the absence and presence of T3 as indicated. Scoring of TP53BP1 foci after two passages indicates that Trha1 KO cells are more sensitive to DNA damage. (L) mRNA levels of Trha1 and Thrb were reduced in wild-type MEFs treated for 6 d with 50 nM camptothecin (CMP). Bars: (D and H) 10 µm; (G) 20 µm; (J) 10 µM. All results are presented as means ± SD. *, P < 0.05; **, P < 0.01; ***, P < 0.001. Figure S3 . Antioxidant response genes are induced by T3, controls of secondary antibodies, and NAC prevents T3-induced oxidative DNA damage. (A) Induction of antioxidant response genes by T3. mRNA levels for the indicated genes were determined after 0-, 3-, and 24-h incubation with 5 nM T3 in TP53KO MEFs. Results are presented as means ± SD and are expressed relative to the values obtained in the untreated cells (P < 0.0001, n = 3). (B) Immunofluorescence images showing that secondary antibodies do not show cross-reactivity. TP53BP1, -H2AFX, and 8-OH-dG primary antibodies were used in combination with the conjugated secondary antibodies indicated. (C) N-acetyl-l-cysteine (NAC) prevents T3-induced oxidative DNA damage. TP53KO MEFs were pretreated for 2 h with or without 5 mM NAC and then treated for 3 h in the presence and absence of 5 nM T3. TP53BP1 and -H2AFX expressions were analyzed by double immunofluorescence. Slides were counterstained with DAPI, and the merge images are also shown. The right shows the quantification of DNA damage foci containing TP53BP1 and -H2AFX. (P < 0.0001, n = 3). (D) Double-immunofluorescence images of TP53BP1 and 8-OH-dG under the same conditions as in C. The right shows the quantification of foci containing TP53BP1 and 8-OH-dG. (P < 0.0001, n = 3). The results are presented as means ± SD. Bars, 10 µm. *, P < 0.05; **, P < 0.01; ***, P < 0.001. Figure S4 . TH administration induces DNA damage in the kidney but not in the heart. (A) Western blot analysis of THRA and THRB protein levels in the liver, kidney, and heart of wild-type (wt) mice. TUBA1A was used as a loading control. (B) Relative mRNA levels of hepatic deiodinase 1 (Dio1), a marker of thyroidal status in euthyroid and hyperthyroid (Hyperth.) wild-type mice. The results are presented as means ± SD (***, P < 0.001; n = 6). (C) Formation of -H2AFX foci in kidneys or hearts of euthyroid and hyperthyroid wild-type, ThraKO, and ThrbKO mice. Some foci are signaled with arrowheads. Images of the negative controls, without primary antibody, are also shown. The right shows the percentages of cells with foci and hormone-induced DNA damage in vivo (**, P < 0.01; ***, P < 0.001; n = 6 mice for each condition). Bars, 10 µm. Rabbit polyclonal antibody for Xenopus tropicalis THRB1 was raised against bacterially expressed full-length protein after cloning in pET21 vector (EMD Millipore). Expression, production, and affinity purification were performed according to GeneCust. 
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